Corporate social responsibility (CSR) implementation has been widely acknowledged as playing a key part in enhancing firm value as well as achieving sustainable development. However, up to now the extant works in the literature have yielded non-conclusive results regarding the relationships between CSR and firm value. One of the possible reasons is that the studies ignore the multi-dimensional characteristics of CSR-that is, they merely utilize a singular synthesized indicator as a proxy to represent the corporate's CSR performance as being unreliable and problematic. Thus, this study breaks down CSR into numerous dimensions and further examines each dimension's impact on firm value. By doing so, managers can allocate their firm's valuable resources to suitable areas so as to increase its reputation and value. In addition, this research sets up an artificial intelligence (AI)-based fusion model, grounded by fusion learning theory that aims at complementing the error made by a singular model, to examine the relationship between CSR's multidimensional characteristics and firm value. Through different combinations of adopted strategies, users can realize the most representative features from an over-abundant database.
Introduction
Forecasting corporate financial troubles has become an essential topic of interest over the past few decades due to its great impact on publicly listed companies, current and potential stakeholders, and even a country's economy [1] . Financial resource providers need to evaluate the financial risk of a corporate before they make a financing decision or grant credit judgments on firms in order to avoid or prevent any tremendous financial shock and/or loss. Corporate suppliers and partners that conduct credit transactions with corporates also require a more detailed illustration of their financial status. If a prediction model is useful, then top-level managers can initiate some initial prevention such as adjusting their capital structure or modifying their financial leverage to avoid any deterioration in corporate status before financial trouble erupts. Current and potential investors can also utilize such a model to change their investment strategy as well as allocate monetary resources to more profitable places [2] .
Multivariate discriminant analysis (MDA) was the most frequently utilized forecasting model before the 1980s. Altman [3] introduced a very famous forecasting architecture, the "Z-score", that incorporated MDA with five financial ratios (i.e., working capital to total assets, retained earnings to total assets, earnings before interest and taxes to total assets, market value of equity to book original set of features without impeding the model's forecasting performance as well as improving the quality of the data and facilitating the calculation efficiency [21] . However, most related works that considered feature selection are based on one pre-decided method. It is widely deemed that different method adoptions are likely to yield different outcomes (i.e., different selected features). If we can apply a number of dissimilar feature selection approaches and then combine the selection results, then we not only can realize the most essential feature that all the feature selection approaches "agree" on, but also enhance the model's forecasting accuracy over utilizing one feature selection approach [22] .
This basic idea of combining multiple feature selection approaches is inspired by the ensemble learning theory-that is, the combination strategy is able to complement the error made by a singular method. By doing so, decision makers can realize which dimension of CSR has the greatest influence on firm value. Managers can then consider the potential implications to allocate valuable resources to an appropriate place so as to maximize stakeholders' wealth and sustain the firm's reputation. The selected outcome can then be entered into an emerging neural network-based model, namely support vector machine (SVM), to construct the firm value forecasting model. SVM [23] , grounded on statistical learning theory, produces an optimal separating hyperplane to discriminate two dissimilar class labels. There are some benefits in performing SVM [24] : (1) there are only two parameters to be decided, (2) the solution of SVM is optimal and unique, and (3) the model has greater tolerance on extreme values. Due to these advantages, SVM was performed by this study. Investors can take the proposed model as a roadmap to adjust their investment portfolios so as to reach the goal of sustainable development.
The rest of this article is organized as follows. Section 2 reviews the existing literature of CSR's impact on firm value. Section 3 proposes our research design. Section 4 shows the experimental results. Section 5 concludes.
Literature Review

Corporate Social Responsibility and Firm Value
McWilliams and Siegel [25] indicated that corporate social responsibility (CSR) is deemed as "actions that appear to further some social good, beyond the interests of the firm and that which is required by law". Based on this description, CSR activities not only have influence on investing stakeholders such as bankers, suppliers, stockholders, and debt holders, but also have an impact on non-investing investors such as buyers, community, public sectors, and others. CSR-related research topics have been discussed for the last three decades or so with most of the discussions centered on one question: Does CSR help to enhance firm value?
The "overinvestment hypothesis" indicates that the relation between CSR activities and firm value is negative [16] . The agency cost theory stems from the separation of ownership and control when top-level executives/managers have insufficient residual claims on a firm. Based on this theory, executives/managers tend to use corporate resources to enhance their personal reputation and to be entrenched as socially responsible managers at the expense of shareholders-that is, the managers have an incentive to overinvest CSR beyond the optimal level, further resulting in destruction of firm value. Galakiewicz and Burt [26] indicated that CEOs investing in philanthropy will result in acquiring reputation and influential relations with local business elites. In the work done by Werbel and Carter [27] , they stated that CEOs' membership in charitable institutes is positively related to corporate giving. Barnea and Rubin [16] found that executives prefer to overly invest in CSR when they do not bear any cost, but instead enjoy the benefits of increased personal reputations in the community.
According to the "conflict resolution hypothesis", "stakeholder theory", or "reputation-building hypothesis" [28] [29] [30] , one can contend that CSR enhances firm value by balancing the interests of all stakeholders (i.e., investing stakeholders and non-investing stakeholders) and by eliminating the risk of resource acquisitions [31] . Ruf et al. [32] indicated that the changes in CSR status are positively related to firm financial performance. Wang and Choi [33] argued that a firm with good stakeholder relations will contribute largely to its financial performance. Crifo et al. [34] stated that CSR activities help to eliminate the impact of information asymmetry. Thus, CSR activities can increase firm value by reducing the conflict of interest between managers and non-investing stakeholders.
Even if many existing studies conclude that the relation between CSR and firm value is positive, there is no concrete consensus so far [34] . One of the possible reasons is that CSR activities are multi-dimensional and consist of social, environmental, ethics, and business behaviors. Merely performing a synthesized indicator for CSR performance could lead to a confused result about the relation between CSR and firm value [35] . Thus, there is an urgent need to decompose CSR into some dimensions and further examine the influence of each dimension on firm value.
Research Design
The Research Sample
China has experienced amazing and admirable economic growth and improvement since the 1980s, but this growth comes with high social costs and environmental pollution. In order to overcome the challenges, the China government has encouraged firms publicly listed on the Shenzhen and Shanghai Stock Exchanges to engage in CSR and provided some incentives to motivate firms to do so, including the "green loan policy" and "green securities" [36] . [37] . In light of the CSR guidelines or regulations, the volume of CSR report disclosures or CSR activities has been growing dramatically since 2008 [38] . Furthermore, some managers viewed CSR activities as strategic investments. By doing CSR activities, firms can gain some benefits and competitive edges. To examine the relation between CSR and firm value, this study takes the top 100 companies in China as a research sample. The data were gathered from the Taiwan Economic Journal (TEJ) databank and Research Report on Corporate Social Responsibility of China for the period 2013-2015.
The Dependent Variable
According to previous research works done by Sheikh [14] , Lee, and Heo [39] and Buchanan et al. [17] , the firm value is determined by Tobin's Q, which is computed as the market value of assets divided by the book value of assets. The market value of assets is the market value of equity plus the book value of assets minus the book value of common equity net of deferred taxes. It is the most widely implemented measure of firm value [40] . Based on the information of Research Report on Corporate Social Responsibility of China, we can see the top 100 companies' CSR performance. The top 50% of firm values are designated as 1 "good performance", while the other 50% are designated as 0 "bad performance". By doing so, this problem has been transformed into a traditional binary classification task.
Combination Strategy
Due to the data being gathered from financial statements, some of them may be contaminated by some degree of error, and thus data cleaning is an inevitable pre-process. Because decision tree (DT) has the merits of being easy-to-use, is comprehensive, and automatically shifts through large, complex databases in searching for and isolating essential features, two different kinds of DT (C4.5 and CART) were conducted. A relative emerging soft computing technique, namely rough set theory (RST) that can handle data with impreciseness, uncertainty, and vagueness, was proposed by Pawlak [41] . It has demonstrated its usefulness in feature selection, knowledge reasoning, and granular computing, and it also performed a satisfactory job in numerous research domains. However, no current research, grounded on the fusion learning theory, has constructed an advanced model to examine the relationships between each CSR dimension and firm value. To examine the effectiveness of the fusion learning theory, this study introduces three different kinds of combination strategies: isolation, combination, and union. The conceptual structures of the three different combination strategies are represented in Figure 1 .
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Variable Definition
There are many methods to measure firm value, such as Tobin's Q, economic added value, etc. Because Tobin's Q can be used to measure the values of tangible and intangible assets and the figures calculated by it are closest to the market price, this study used Tobin's Q as a method to measure firm value. Tobin's Q is defined as the market value of an enterprise divided by its assets. The higher the value is, the better the investment opportunities and competitive advantages an enterprise has.
The calculation formula of Tobin's Q is as follows:
MV: a multiplication of the closing price of ordinary stock at the end of period t with the number of outstanding common shares during period t. PS: a multiplication of the closing price of special shares at the end of period t with the number of outstanding special shares during period t. DEBT: is equal to current liabilities during period t minus current assets during period t, plus long-term liabilities during period t. TA: is the total assets during period t.
Previous studies have yielded non-conclusive results regarding the relation between CSR and firm value. One of the possible reasons is they ignored CSR's multi-dimensional characteristics. To reach a more conclusive and precise result, this study followed the "Research Report on Corporate Social Responsibility of China" and divided CSR performance into four dimensions (see Figure 2) .
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Variable Definition
The control variables are represented as follows (see Table 1 ).
1.
DEBT: Modigliani and Miller [18] pointed out that debt financing affects a firm's tax shield-the more the enterprise financing, the higher the tax savings benefit, which can create firm value. Therefore, this study considered it as one of the variables affecting firm value. 2.
AGE: The measure method is to take the period from the establishment year to the current year of the sample company as AGE. Calantone et al. [42] indicated that a company with a larger AGE is more efficient in responding to market information and has better corporate performance compared to that with a smaller AGE. 3.
R&D: Grabowski and Mueller [43] and McWilliams and Siegel [25] suggested that more research and development expenses imply better firm business performance. Therefore, this study regarded it as one of the variables affecting firm value. [44] and McWilliam and Siegel [25] indicated that an enterprise's revenue growth could affect the business performance of an enterprise. Therefore, this study regarded it as one of the variables affecting firm value.
SALESG: Mak and Kusnadi
5.
ROA: Sakhartov and Folta [45] showed that the return on assets is an overall effect index of enterprise capital operations, as higher profits denote higher firm value.
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The control variables are represented as follows (see Table 1 ). [18] pointed out that debt financing affects a firm's tax shield-the more the enterprise financing, the higher the tax savings benefit, which can create firm value. Therefore, this study considered it as one of the variables affecting firm value. 2. AGE: The measure method is to take the period from the establishment year to the current year of the sample company as AGE. Calantone et al. [42] indicated that a company with a larger AGE is more efficient in responding to market information and has better corporate performance compared to that with a smaller AGE. 3. R&D: Grabowski and Mueller [43] and McWilliams and Siegel [25] suggested that more research and development expenses imply better firm business performance. Therefore, this study regarded it as one of the variables affecting firm value. 4. SALESG: Mak and Kusnadi [44] and McWilliam and Siegel [25] indicated that an enterprise's revenue growth could affect the business performance of an enterprise. Therefore, this study regarded it as one of the variables affecting firm value. 5. ROA: Sakhartov and Folta [45] showed that the return on assets is an overall effect index of enterprise capital operations, as higher profits denote higher firm value.
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Empirical Examinations
Data
This study collected 900 CSR variables of the top 100 state-owned enterprises, private enterprises, and foreign enterprises from 2013 to 2015 in the Research Report on Corporate Social Responsibility of China and gathered the variables related to firm value by TEJ according to the above-mentioned samples. Because the foreign enterprises of China are not listed in China, it was difficult to collect the variables related to firm value from the China part of TEJ. Therefore, 300 samples of Chinese foreign-funded enterprises from 2013 to 2015 were excluded. As the state-owned enterprises in China and private enterprises of China include unlisted enterprises, we had a total of 270 samples in this study after deducting unlisted enterprises and ones that lacked data (see Table 2 ). 
Descriptive Statistics
The descriptive statistics of this study's relevant variables are shown in Table 3 . With regard to the dependent variables, the median of firm value is 366.21. Based on whether it is greater or less than this median, this study set the firm value as 0 or 1, where 0 represents the enterprise with a worse firm value and 1 represents the enterprise with a better firm value. In the aspect of the independent variables, among four indicators included in CSR, the maximum value of responsibility management and market responsibility is 100, and the minimum value is 0, indicating that the highest score in Chinese enterprises is 100 and the lowest score is 0 in these two indicators. The maximum value of social responsibility is 95.5 and the minimum value is 0, showing that the highest score of Chinese enterprises is 95.5 and the lowest score is 0 in this indicator. The maximum value of environmental responsibility is 100 while the minimum value is 0, implying that the highest score obtained by Chinese enterprises is 100, and the lowest score is 0 in this indicator. The average value of DEBT (X5) is 64.29, indicating the average ratio of total liabilities of sample enterprises to total assets, while the median is 66.79, which indicates that the DEBT (X5) of half of the sample enterprises is 66.79; the average value of AGE is 22.84, indicating the average AGE (X6) of sample enterprises; the median of RD (X7) is 0.25, which indicates that RD (X7) of half of the sample enterprises is up to 0.25; the average number of SALESG (X8) is 1.16 while the median is 0.06 and at least the SALESG (X8) of one half of the sample enterprises is up to 6%; the average value of ROA (X9) is 3.84.
Results
To examine the effectiveness of the introduced fusion mechanism, this study divided the experiments into three different scenarios: isolation, combination, and union. How to determine a model's forecasting quality is an essential topic in practical applications, with accuracy or error rate being one of the most widely adopted assessment criteria. However, only relying on one assessment criterion to identify a model's forecasting quality is not reliable and robust. To overcome this problem, two other assessment criteria-namely, type I error and type II error-were considered. Table 4 shows the essential variables under three different scenarios. We can see that the most essential variables are X4 (Environment responsibility) and X5 (DEBT). This finding is in accordance with previous research studies [46, 47] , which stated that the debt ratio has the most significant impact on firm value. In addition, Konar and Cohen [46] indicated that a firm with better environmental responsibility normally has higher firm value, because these firms will focus on green production and offer products with less CO 2 emissions, thus helping out the firm's reputation while also increasing its profitability. Through a fusion strategy, users can realize the most representative features from an over-abundant database. Managers also may consider the potential implications of allocating valuable resources to suitable places and to formulating future policies that can reach sustainable development. Table 5 shows the model's forecasting quality under three different combination strategies. Support vector machine (SVM) was taken as a forecasting model. We see that the introduced fusion model (i.e., union strategy) not only reaches the optimal forecasting accuracy, but also presents less biased outcomes. This finding correlates to the concept of the fusion learning theory, which aims at complementing the error made by a singular method [48] . It also has been widely deemed as one of the most efficient ways to increase a model's forecasting quality. Even a fraction of forecasting accuracy improvement can translate into large future savings. Thus, constructing a forecasting model grounded on the fusion learning theory is an urgent requirement in today's highly competitive environment. To reach a more robust outcome, we further divided all the samples into two different groups: (1) group 1 contains all the state-owned enterprises, and (2) group 2 contains all the private enterprises. The selected features from each group are expressed in Table 6 . We can see that the X4: Environmental responsibility still poses considerable influence on firm value. The state-own enterprises invested considerable amount of resource in R&D development so as to upgrade its industrial level. The private enterprises focused more on profitability to reach a goal of shareholder's wealth maximization. 
Conclusions and Further Research
The many empirical research works up to date have identified no conclusive pattern in the relation between CSR and firm value. Ignoring CSR's multi-dimensional characteristics is one of the possible reasons for this absence of a consensus conclusion. Given this concern, this study followed the "Research Report on Corporate Social Responsibility of China" to decompose CSR into four dimensions and further examine the impact of each CSR's dimension on firm value. The focus of previous studies has been to identify "the single best" mechanism that is most precise for a pre-decided financial task, but this reliance on a single mechanism may be misguided and could contain some biases. To reach a more sound research outcome, a multiple combination strategy, grounded on the ensemble learning theory, was conducted herein. The basic idea of the ensemble learning theory is to complement the error made by a singular mechanism. Through different combinations of adopted strategies, users can realize the most representative features from an over-abundant database and find the most influential dimension on firm value.
The results herein indicate that X4: Environmental responsibility is the most essential element on firm value determination. The reason is because the Chinese government has placed much more emphasis on environmental protection and retains "vote power" over major decisions. In other words, if a corporate pollutes the environment, then the government has the right to delist the corporate regardless of major investors' decisions. Managers of firms can consider the potential implications of these results and allocate valuable resources to an appropriate place in order to enhance their firm's CSR performance, increase firm value, and reach the goal of sustainable development. Investors can look to invest in firms that have better resource utilization efficiency so as to maximize their wealth under anticipated risk exposure.
Certainly, this study has some limitations. First of all, this research was an exploratory study carried out with a high level of technology and a small sample. Larger samples with greater explanatory power will allow for more complex assessments in the future. Second, the effects of corporate social responsibility implementation include economic, social, and environmental impacts. All of these effects have short-term and long-term effects. Furthermore, some companies have implemented corporate social responsibility for some time, but some companies have begun to implement corporate social responsibility in accordance with government regulations. Although this study only attempts to explore the impact of stock prices (Tobin Q). Future research can continue to explore the long-term effectiveness of CSR through long-term concepts such as customer loyalty and/or sustainable value index. Finally, other studies combining and using different multiple attributes decision makings (MADMs) can provide insight into the unrecognized facets of CSR in this study. Future research can use different research methods such as time series analysis and prediction method to continue to study this issue.
